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D*scripti n 

This invention reiates to pharmaceutical compositions of pharrnacoicgically-active polypeptides, 
which provide ccr.nnucus release of the polypeotide over an extended period when the composition is* 
5 placed in an aqueous, physiological-type environment. 

rt has long been acoreciatec that the continuous release of certain drugs over an extended penod 
following a single administration could have significant practical advantages in ciinicai practice, and 
compositions have already been develcoed to provide extended release of a number of clinically useful 
drugs, after oral cosing (see. for example. Remington's Pharmaceutical Sciences, published by Macx 

'O Publishing Company, 53Ston, Pennsylvania. U.S.A. 15th Edition, 1975, pages 1618— 1631), after parenteral 
administration [ibidem, pages 1631—1643), and after topical administration (see. for example. United 
Kingdom Patent Number 1.351,409). A suitable method of parenteral administration is the subdermal 
injection or implantation of 3 solid body, for example a pellet or a film, containing the drug, and a variety of 
such implantable devices have been described. In particular, it is known that for many drugs, suitable 

'5 implantable devices for providing extended drug release may be obtained by encapsulating the drug in a 
biodegradable polymer, or by dispersing trie drug in a matrix of such a polymer, so that the drug is released 
as the degradation of the polymer matrix proceeds. 

Suitable biodegradable polymers for use in such sustained release formulations are well known, and 
include polyesters which gradually become degraded by hydrolysis when placed in an aqueous, 

20 physiological-type environment. Particular polyesters which have been used are those derived from 
hydroxycarboxyiic acids, and much prior art has been directed to polymers derived from a-hycroxy- 
carboxylic acids, especially lactic acids in both its racemic and optically active forms, and glycolic add. and 
copolymers thereof — see, for example. United States Patents Numbers 3.773,919 and 3.887,599; Jackanicz 
et a/.. Contraception, 1973, 8, 227—234; Anderson et al., ibidem. 1976, //, 375—384; Wise et aL Life 

25 Sciences. 1 976, 73. 387—374; Woodland et aL Journal of Medicinal Chemistry, 1 973. 16, 897— 901 ; Yolles 
era/.. Bulletin of the Parenteral Drug Association, 1976, 30, 306—312; Wise era/.. Journal of Pharmacy and 
Pharmacology, 1978, 30, 686— 589 and 1979,37,201— 204. 

United Kingdom Patent Specification Number 1,325,209 (equivalent to United States Patent 
Specification Number 3,773,919) and United States Patent Specification Number 3,887,669 make reference 

jo to extended or sustained release of polypeptides. The latter mentions insulin only, but it contains no 
specific example of any such formulation, and the reference to polypeptides is apparently entirely 
speculative, appearing, as it does, only in an extensive listing of very many different classes of drugs which 
can allegedly be incorporated into formulations of the kind described therein. In fact, essentially all of the 
other drug types referred to in that specification, apart from polypeptides, are relatively hydrophobic in 

25 character and of relatively low molecular weight, and the disclosure of that specification displays no 
recognition of the difficulties which we have encountered when seeking to obtain satisfactory sustained 
release formulations of polypeptides, many of which are relatively hydrophiiic, and of relatively high 

molecular weight. r 

It is to be appreciated that "sustained" or "extended" release of a drug may be either continuous or 

to discontinuous. We have now discovered, in fact, that in many cases when the teaching of the prior art, and 
* Tn panicuiar the teaching of United Kingdom Specification No. 1.225^09, is applied to the manufacture of a 
formulation of a polypeptide, the release of the polypeptide from the formulation, although occurnng over 
an extended period of time, may also be discontinuous- For example, the release of a polypeptide from a 
polylactide polymer as described in the said Specification is often preceded by a significant induction 

<#5 period, during which no polypeptide is released, or is polyphasic. and comprises an initial penod during 
which some polypeotide is released, a second period curing which little or no poly-peptide is released, and 
a third period during which most of the remainder of the polypeptide is released. By contrast, it is an object 
of the present invention to provide compositions of polypeptides from whicn, apart possibly from a 
relatively short initial induction period, tfte polypeptide^ -aleased continuously, with no penoos during 

50 which little or no polypeptide is released. The words "continuous release" are used in this specification 
solely to describe a release profile which is essentially monophasic. although it may have a point of 
inflection, but certainly has no "plateau" phase. 

United Kingdom Patent Specification Number 1.388.580 describes sustained release formulations 
containing insulin, which are based on hydrogeis formed by reacting a water soluble polymer with a 

55 chelating agent, then cross linking the polymer-chelating agent chains by reaction with a polyvalent metal 
ion in acueous solution to form a hydrcgel. Insulin was incorporated in a preformed hydrogel in aqueous 
solution and the whole was homogenised and injected sub-cutaneously . or mtramuscularly. 
EP— A— 3067671 discloses sustained release compositions comprising an hydrogel whicn comprises at 
least one polymerisable cyciic (thiol etner. 

so It is an object of the present invention to pr vide an implantabl r miectaol pharmaceutical or 

veterinary formulation for pharmacologically useful polypeotides. which is in solid form, and wnich 
absorbs water from the animal body, after implantation, to form a hydrogel from which the polypeotide is 
released continuously over an extended period of tim . 

Thus according to the present invention, there is provided a pharmaceutical composition compnsing a 

65 pharmacologically useful polypeptid and a pharmaceutical^ or veterinariiy acceptable amphipath.c. non- 
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croo^Jniad iinw. fcwcfied cr graft bloc* copolymer, which has a minimum weioht aver aQ » » . . 
w«oht * SXOO. in which the hydrophobic component is biodegradable or^^^S^S^"' 
ZZZZS^S** Ga S M T' ^ me h V d '°0hiiic eompon « may or ma ^T^^Sl^r 
compcsitjcn t*ng cacacie of absorbing water to form a hydrogel when placed in wateT ' 

type env.rcnmem. but excluding such composWonS in which th hyd^c ■ conoSS u 
denvacJe from at least one cyclic (tnio) ether. «y»«oic -omponent is 

mc^ii'lI^S"^ 3 ^"' 3 ' 5 '* ^^P^" •»«''» generally, without any limitation as to structure or 

1 OX * t °f s ": vasopressin, adrenoccrticotrophic hormone (ACTH) eoidermal crowth ' a <~«, /c<~-t 

S£Sa' "S£S n %!2 h,Un9 h0m, ° ne hwmo "- <^Hh growth ho^onTgroSormore 

releasing factor, insuiin, somatostatin, glucaqon imerfernn o^strin tQfrn ^,^^ ( r normone 

The continuous release composition of the invention may be placed in the body of an animal which it is 

copolymer of the formula A8„ or BA, wherein A, 8 and n have the meanings sited above andwhrS f 
£KnK her 3 A " 8 ^ 3 baCkb ° ne PO,Vmer W " h " UnitS ° f 3 m ° nom S Smer t o7a" rlsp^ive.y ( 

The piiarmaceuticaJIy or veterinarily acceptable hydrophobic polymer A may be. for examole aolv-<D- 
L- or OL-lacnc aed). poly<r>. L- or DL-lactide). polyglycolic add. polyglycolide, ^z<M?^^la 
aSZS^h^I™ I "°"- thera P eutic hydrophobic polypeptide, for t^.^lSn^S£S£ 
AJternanvely. the hydrophobic polymer A may be a polyacetal of the general formula- 



wrtierein R is a hydrocarbon radica*. 
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SwJS^SJ,?""* " a cye! '"" <y ' ,nd " is °' 'r'v'i"""; 'sawwrar, 

] 



wh rein fl is a hydrocarbon radical, th arcuate dotted line 


represents a hydrocarbon Unking group and n is 
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an integer, as described in United States Patent Number 4.093.709. or it may be a W^"*™?™"* 
such acatal. catenate, or crtno-«ter units ait mating w.th d.ol units, or .t may b a copolymer c. me 


formula: 


50 


55 


Me O v S °v 

O. R.O, 


< X > 


p , ^ v/ J. 


.oiroiUMd^.. which i. tn.o ^'l^^'^J^Z may ba. Id, . 
.« Polynw Sam.. Polymer L.n.rs. 1380. f ««^ J7, m „ wiBl , ow ^^.a, „.l 9 h, SB «i. S . giviha a 

T£^^.^Z^:^TZ 31.0 1=.,, M a copclyma, darfva* -rem ,» o, mora 

monomers from which the above polymers are denved. 

The pharmaceuucally or veterinarily acceptable hydrophilic polymer 3 may be for example, polyvinyl 
20 alcohol, polyvinylpyrrolidone, polyethylene oxide, polyethylene glycol, polyacrylam.de polymethacryl- 

amide. dextran. alginic acid, sodium alginate, gelatine or a copolymer of two or more of the monomers 

from which the above polymers are derived. 

In a further alternative, the hydrophiiio polymer B may itself be a copolymer or ex ample a 

polyoxyethylene/polyoxypropylene block copolymer of the type known as Pluron.cs {trade mark) or 

" " SY V?n r ou n f meSa'nismfby which drugs are released from bioerodible polymers are described in 
"r-ntrX !r£eTs* of 2iac?ive Materials'* edited by R. Baker. Academic Press 1980. particularly chapter 1. 
pages 1—17, by J. Heller and R. W. 8aker. 

In the present invention, when the dry amphipathic copolymer, conta.mng a polypeptide, is immersed 
* in w*er of Placed in an aqueous physiological environment within 

function of ttie hydrophilic or water-interactive parts of the copolymer, and the matenal swells. TT»s 
absorption of water, however, renders the water-insoluble parts of the ^^^^^^^ t 
hydrophobic parts of the copolymer then serve as cross-linking points, which thus serve to limit further 
wW uptake' In this swollen, hvdrated state, the matrix is permeable to "^^^P^ST 
incorporated within the matrix, and such polypeptides are thus progressively d « s ^ fr0 ^.^ m ^; 

Kthe oroc-ss of swelling, and when swollen to some equilibnum state, hydrolyt.c degradation of the 
hydrophobicTa« of T. copolymer starts to occur. 'The partially degraded copolymer has greater 
Z%\S sotta? continued hydrolysis leads to progressively further water uptake, an increasing y 
wir e r-;e meab.e matrix, and a further increase in polypeptide desorption ^|ch ^Pensates for^ts 
decreasing concentration and maintains its continuous release. Thus, by appropnate design o 'the 
ccSolymer material, the initial swelling to a hydrogel and consequent desorption of • 
Se^f^Jbs-equerir hydrolYtic degradation to increase the further desorption of active matenal. to 
itiTte. Scaring concentration in the matrix, can be controlled so as to give continuous 
rvUase of active material over an extended period of time, as defined above. ^ 
^ch an Tdea^ release profile for the active material can also be obtained by blending different 
c= J^2££X?u!l« defined properties (for ^P'*. m ^^ re ^^^g 
disoibution block structure, hydrophilicity. degradation properties, dirfus.onal properties), and by 
?w£™Z^n^n oi different such materials, the rate of release, and the durat,on of release, of w 

'^^wnSnS^S'fi a "ove parameters, and/or appropriate blending, a copolymer 
mater Sc2 ™%£S££*i allows of processing into implants at relatively low ™P"™->^ n * 
bo'ow 100-C. and in some cases even at room temperature, and is thus suitable for the fabwjon of 
implants incorporating heat sensitive or solvent sensitive polypept.de active materials. For axamplej lock 
copolymers of polyethylene glycol and amorphous hydrophobic polymers, having a glass transition 
nmoenura abSva 2TC are particularly useful, because the polyethylene glycol block plasties the 
hyTophobTc bio*, giving a materia, which is readily processed at relatively low. even at room 
temperature, while on subsequent standing the polyethylene glycol blocks crystallise to give a tougn hard 

Pf °Ve ^LVool^XeTstc.e «• ^emselves novel. usefu, materials. Perse. Thus according to 
The block copolymers «' . provided a pharmacsutically or veterinarily accsotaole 

so a further ea ure of the ^ u ° n - ™ r - ^oo ymerwhich has a minimum weight average molecular 
^SSSS's^^^ %SZ£££ZSZ*«W»* or hydrolytically unstable under 
™i !l^-«?^?^^ciktons and the hydrophilic component may or may not be biodegradaole. and 
SffiiiaKSbSbin, water'o form a hydroge, when p.aced in water on an aqueous 
55 environment. 
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Particular such ccooJymers are those defined above. 

Accorcir.g to a further f ature of the invention, there is provided a blend of two or more sucn 

copolymers as denned above. , . . , - 

ThWccoolymers and copoiyrr>er blends are also useful more generally for the continuous release or 
5 non-pe^ce^ruWc^ra^ parenteral, ocular, rectal or vaginal admin.stration. 

Thus according to further features of this invention there are provided pharmaceutical or veterinary 
compositions comprising a non-oeooce pharmacologically-active compound and a block copolymer as 
defined above, and the use of such block copolymers for the continuous release or such a non-peptide. 
pharmacolcgic3lly-active compound. , 
io According to a further feature of the invention, there is provided a process for the manufacture of a 

pharmaceutical^ or veterinarily acceptable amphipathic linear, branched or graft block cooclymer as 
defined above, which comprises copolymerising monomer A and monomer 3 by conventional techniques 
such as graft cooolymerisation. polycondensation and poiyaddition. optionally wuh an aopropnate 
catalyst, for example zinc oxide, zinc carbonate, basic zinc carbonate, diethyl zinc, organotin componds. .or 
ts example stannous octoate (stannous 2-ethylhexanoate), tributylaluminium. titanium, magnesium or 
barium compounds or litharge, and of these stannous octoate is generally preferred 

The copolymerisaticns are otherwise carried out in conventional manner, known m the polymer art. as 
regards time and temperature. 

The invention is illustrated but not limited by the following Examples:— 

Example 1 

Polyethylene glycol of molecular weight 20.000 (30 g) was stirred and heated under vacuum «0.1 mm 
of mercury 13.3 Pa) at 12ITC for 3 hours. O.L-lactide (15 g) and glycolide (15 g) were added, and the mixture 
was stirred under a nitrogen atmosphere until the solids melted. The temperature was raised to |60 C. and 
stannous octoate (stannous 2-ethylhexanoate) (0.1 ml) was added. The mixture was maintained atlbTC 
for 3 hours, by which time it had become highly viscous, and it was then cooled and dissolved in acetone 
(200 ml) This acetone solution was added slowly to vigorously stirred ethanol (1500 ml), and th 
precipitate thus produced was filtered off. and dried in a vacuum oven for 3 hours at room temperature. 

* OT The e a!X! soeSru'm of this copolymer, in deuteriochloroform, showed it to have the composition 

°^ e Th?st^^^^ 

rapidly when placed in water, taking up 135 mg of water over 4 hours, to g.ve a transparent hydrogel 
which subsequently disintegrated over 2 weeks at 37°C. 

Example 2 

The polymer described in Example 1 (20.2 mg) and bovine growth hormone (BGH) (5.1 mg) were 
blended tccether at about 40°C to give an opaque blend, which was moulded into a slab 1 mm tnicfc This 
s.a wt Sme "e 3 d inTbuffer solution at pH 8.6 (M/1 5 buffer. P H 8.6. containing 0.01% sodium azide) an d 
released a material of molecular weight about 22.000 wh.ch had the same retention time on high pressure 
liquid chromatography as BGH, over a period of at least 12 days. 

Example 3 

Using the process described in Example 2. the copolymer/BGH blend was formed into discs weighing 
<5 about AS mg and containing about 20% of BGH. When such discs were implanted, each in a 
hyZhyseSr-S raTfhe animals' weights increased by an average of 25% over 7 days, whereas th 
weights of control animals each given a placebo implant rema.ned virtually unchanged. 

Example 4 

The c-oolvmer described in Examole 1 (13.5 mg) and monoclonal mouse immunoglobulin A. (IcA). 
^l*££ ^J*V^c\* and a molecular weight of >180000 (1.5 mg, were blended at =0«C to give 
rnomoceneou Sure of theTgA in the copolymer, and the protein/copolymer mixture was moulded to 
aiveTsohere of mm diameter. The in vitro release of IgA was evaluated by immersing the prote.n 
copolymer "buffer (phosphate buffered saline. pH 7.2) at 37'C. Using an enzyme linked immunoassay 
Shniq^e the aqueous medium was assayed for active IgA. and release of the biologically active prote.n 
was shown to start after 2 days and continu for at least 9 days. 

Exam Ip-S — ■>. 

Polyethylene glycol havina a molecular weight o<%00>0 g) was dissolved in chioro iorm (ISO mg) 
and ^*£lm« with drilled water (~ 300 ml! dfe^ng the aqueous^ wasnes. ^^fg™ 
evaporated under reduced pressure ana the punfied polyethylene glycol was dned at 160 C6.7 Pa 

mm S H t!nn°ous ocroate (stannous 2-ethy.hexanoate) ^ 5 g) was purified by heating at WC7.3 Pa (0.055 
mm S5S"m^im^ Th purified po.yethyl ne glycol (10 g, was heated to ™^S%% 
(7.3 Pa (0.05 mm Hg)) in a 100 ml round bottomed flask for 1 h. Fresnly prepared, pure O.L-lactide £Z*gj 
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was added under nitrogen and melted at 1 60*0. Stannous octoat (QjTrT^ was added, and the mixture was 
stirred until the viscosity no longer ailcwec stirring to continue. After 3 h, a highly viscous proauct was 
obtained. Th mixture was allowed to cool, the rlask was broken, the contents of the flask were cisscived in 
acetone (— 30C\ml) and the solution was filtered. Th filtrate was added slowly to ethanol (— 1000 ml) with 

5 vigorous agitation to give a fibrous precioitate, which was collected and dried at 2C°C in a vacuum oven 

overnight. Analysis of the product by n.m.r. showed the product to have a composition of • 
oxvethvlene: lactic of 1:3, and the intrinsic viscosity in chloroform was 1.055. w*v0 

The product was moulded to a thin (0.2 mm), soft, plastic transparent film. On immersion in water, th V^** t 
film (0. 54 q) increased in weicht to 0-35 in 1 ar Try T he h yd rated transpa rent film had nyjfljrv / 

to strength supe r ior to tne initially arv gp p^j yrpjg ^ Aftar 35 days, me tiTm was intact and^rejained^cogd r 
^rtecnanicai properties snowing that tne_c^^jyjnejiwa3_b^ omv jjcwjy , as snown by cnang \ 

of composition by n.m.r. 

When bovine grcwtn hormone is incorporated into the dry copolymer at 60°C, the resulting 
poiypeptide/poiymer blend releases a 220G0 molecular weight product into buffer (M/15 phosphate buffer, 
is pH 8.6) over at least 7 days- 
Example 6 

Polyethylene glycol having a molecular weight of 6000 (£0 g) was purified using the method described 
above*in Example 5. 

20 The purified dry polyethylene glycol (7.5j/and stannous chloride dihydrate (15 mg) were mixed at 

room temperature then heated with stirring to 155*C under high vacuum (13.3 — 1.33 Pau^. 0.1— -0.01 mm 
Hg> and maintained at this temperature for 2 h while freshly prepared, dry DX-iactide^^ was added to 
the mixture under nitrogen, and melted. The reaction temperature was maintained at T5^160°C for 3 h to 
give a viscous product, which was poured onto poly-tetrafluoroethylene film and allowed to cool. The 

25 polymeric product was dissolved in acstone (70 mi) with warming, and the polymer was isolated by 
pouring the acetone solution into ethanol (6C0 ml). The precipitate was dried in a vacuum oven overnight at 
60°C. The polymer had an intrinsic viscosity in chloroform of 0.41 . When pressed as a thin film (0.2 mm) and 
immersed in water, m a porvmer takes up approximately its own weight of water a t 37°C over 24 h to giv a 
tough hydrogel. 

JO 

Example 7 

99 mg of a block copolymer as prepared in Example 6 containing 25 parts of polyethylene glycol (mol. 
wt 6000) and 75 parts of poly(D,L-lactide) was dissolved in 4.5 ml of anhydride free glacial acatic acid and 
0.5 ml of distilled water. 2CO ul of a solution containing 1.1 mg of of mouse epidermal growth factor (EGF) 
35 was added to the polymer solution, and the mixture was homogenised. The homogenised solution was 
frozen and then freeze dried for 18 h, the product was moulded at 50°C to give an implant weighing 40 mg 
(- 8 mm x 4 mm x 1 mm). Tne implant was placed in 1 ml of human serum at 37°C, and the release of EG? 
was measured by radio immunoassay on aliquots of serum. The results showed a continuous release of 
peptide over at least three days. 


so 


— -Example 8 . . 

25 g of a copolymer containing equimolar proportions of D,L-lactide and glycolide and having an \ 
intrinsic viscosity in chloroform of O20 was dissolved in 50 ml of dry ethyl acetate, and the solution was ; 
heated to reflux with stirring under nitrogen. 0.25 g of lauroyl peroxide was dissolved in freshly distilled j { j 


KOawy IBIIUA IT I fc* I dulling miiwwi ■ - ■ - ■ ^ — - - - — a — ' I — - • / 1 fV 

vinyl pyrrolidone (25 ml). The mixture was added dropwise to the refluxing polymer over 2 h, and the ( p y 
mixture was heated at reflux for a further 6 h. On cooling, the mixture gelled. Purification of th v i ^ 
amphipathic blocx graft copolymer by removal of homo polymer of polyvinyl pyrrolidone using > ^ mVS 
preparation techniques was difficult as precipitation often resulted in colloidal suspensions, and this fj«£E %y • 
indicated that grafting of polyvinyl pyrrolidone to the lactide/glycolide copolymer had occurred. i fry* v 

50 The ethyl acetate mixture was therefore warmed to 70°C and 50 ml of ethanol was added to give a M ^y*>**^ 

colloidal susoension, from which the polymer was isolated by precipitation into n-hexane (2 litres). Th 
polymer thus obtained was dried at 90°C overnight under vacuum to give on cooling a brittle product 
consisting of graft copolymer and homo polyvinylpyrrolidone. The product had an intrinsic viscosity of 0.29 
in chloroform, and approximately 50% of polyvinylpyrrolidone as homopolymer and graft blocx j 
55 copolymer. 

The polymer thus obtained (0.45 g) and Id 118.630 (0.05 g) were dissolved in anhydride-free glacial 
acetic acid (5 mi) and freeze dried at 1.33 ?a (0.01 mm of murcury) for 22 h. 

The product was moulded at 1 1 Q°C for 20s to give a slab {— 0.8 cm x 1 .2 mm x 2 mm, weighing 30 mg) 
which, when immersed in aqueous pH 7.4. buffer at 37*C released the peptide over a perioa of several days. 


Exampl 9 ^ A 

50 g of polyvinyl alcohol having a molecular weignt of U.OCO was dissolved in 500 g of commercial / r * *i 
D,Wactic acia (containing - 12% water) with stirring under nitrogen. The mixture was heated to 140°C and \L, N 4;)»t 
water was distilled ff over 8 h, during which time the mixture became progressively mor viscous and its / 4 <> 
65 temperature rose to 190°C. When no further water distilled over, the pressure was reduced to - 25 cm of j 
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mercury and the mixture was heated for a further 8 h. Finally, the pressure was reduced to 13.2 Pa (0.1 mm 
of mercery) and the mixture was heated at 20CC for 8 h to give a highly viscous amber procucL 

The pciymer was alicwed to cool, and the flask was broken. The product was broken uo into small 
pieces and Cissorved in methanol (1.5 litres), and th product was isolated by precipitat in 10 litres of 

5 distilled water Th preccitation was washea with a further 5 litres of water, and dried und r vacuum at 
room temperature for 3 n. nnairy at 1WC for 16 h, to give an amber glassy product which consisted of a 
polyvinyl aicchoJ bacx-bene containing pendant polyiactic acid chains of low molecular weignt. intrinsic - 
viscosity = 0.65 in chloroform. The product cont ained approximately 85% of colvlactic ace, and the J 
oendant aoivl acs'c acid average chain lenctn was aooroxima telv 3.5. / 

to Pna pciymer was moulded at 1CXTC to give a siao 1 cm x 0.2 cm x 0.2 cm which was immersed in 

water at 37*C. The product absorbed water and became flexible, and eroded to give soluble products over a 
period o f2 months. 

Example 10 

Mouse epidermal growth factor (285 ul of a 21 mg/ml solution in distilled water) was added to a 
solution cf an 80720 pcMD,L-!actide)/P£G 6000 copolymer of intrinsic viscosity 0.26 in chloroform. (45 mg) 
in 2.5 ml cf 90% aqueous acetic acid. The solution of peptide and polymer was frozen and then freeze dned 
at 13 Pa (0.01 mm Hg) for 24 hours to give a dried product. The freeze dried material was moulded at 6C°C 
to give impJants weighing 13.5 mg and 15.3 mg containing 1.3 and 1.5 mg of peptide respectively. 
™ These were implanted subcutaneously into 2 cats, each fitted with a gastric fistula. Blood samples were 

taken and gastric acid output in response to a histamine stimulus was measured. Peptide was detected in 
the blood by radioimmunassay for a minimum of 3 days subsequent to implantation, and gastnc ac:d 
output shewed inhibition of 3— 6 days subsequent to implantation. 

25 Example 11 

Mouse epidermal growth factor (120 ul of 10.5 mg peptide in 320 I of distilled water) was added to a 
solution of an 85/15 poly(D,L-lactide)/PEG 6000 copolymer of intrinsic viscosity 0.39 in chloroform. (36 mg) 
in 1 8 ml cf °0% aqueous acetic acid. The resultant solution was frozen and freeze-dned overnight Th 
freeze dried material was moulded at 70°C to give an implant weighing 16.9 mg (dimensions approximately 

1 X Peptid^was released from this implant continuously over at least 15 days into 10% human serum in 
water containing 0.1% sodium azide. 

Example 12 

35 To shew the effect of composition and hydrophiiicity of the block copolymer on release of polypeptide 

from impiarra the following comparison was carried out. 
In seoarate experiments implants were prepared using 

(a) a block copolymer of intrinsic viscosity 0.39 in chloroform containing 25% w/w polyethylene glycol 
having a molecular weight of 6000 and 75% w/w of poly(D.L-lactide). 
40 (b) a block copolymer of intrinsic viscosity 0.79 in chloroform containing 5% w/w polyethylene glycol 

having a molecular weight of 6000 and 95% w/w of poly(DX-lactide). 

76 2 mg of polymer and IC1 1 18.630 (23.8 mg as the acetate salt, equivalent to 20 mg pure pectide) were 
dissolved in anhydride-free glacial acetic acid (1.5 ml). The solution was frozen and freeze dried for 18 
hours, and the freeze dried product was moulded at ~ 70'C to give implants weighing ~ 45-50 mg 
(dimensions approximately 0.2 cm x 0.2 cm x 1 cm). , fhA 

The implants were immersed in 1 ml of Mcirvains pH 7.4 buffer at 37*C, and 1 ml samples of the 
aqueous medium were removed at given time points and assayed by high pressure liquid chromatography 
for drug content. The aqueous medium removed was replaced each time by 1 mr of fresh buffer. 

These release exoeriments showed that implants prepared using the more hydropn.iic is polymer, 
sg containing 25% polyethylene glycol, released compounds for - 18 days. at . |ofl0 

In contrast, the implant prepared using the less hydrophiiic copolymer, containing 5% polyethylene 
glycol, released compound continuously for at least 25 days. 

Example 13 

55 Polyethylene glycol methyl ether) having a molecular weight of 5000 was purified as in Example 5. 

20 a of tne purified polyethylene glycol methyl ether) was dried at WG1.3 Pa (0.01 mm Hg) for 1 
hour. SO g of dry. freshly prepared D.L-lactide were added and the mixture stirred under a nitrogen 
atmosoher at 160«C. Wh n all the O.Uactide had melted. 0.15 ml of stannous octoate (stannous-2*thyl- 
hexanoate) were added, and the mixture was maintained at 160*C for 6 hours, during which time a highly 

so ^T^^^im d. The mixture was allowed to cool, th flask was broken and the contents were 
dissolved in 200 ml of acetone. The acetone solution of polymer was added with vigorous stirring t 2000 
mlofhxan to precioitat th polymer. The precipitated polymer was dned at ^.^ r 'J U "J 
pressure for 24 hours to giv a block copolymer having an A8 structure where A is polylacnd and B is 
polyethylene glycol methyl eth r). 

65 This copolymer is particularly useful for preparing water-m-oil dispersions, which can w used to 
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prepare microcacsules. or in microencacsulation procedures. 

ror example, z g of tne cccolym r was cissolved.in 200 ml of methylene chlorid . and 1 ml of an 
aqueous solution* of Id 118.530 containing 20 mg of compound was added with vigorous stirring, to 
produce a stable water in oil discersion. 

The water-in-cii emulsion was stirred vigorously and a non-solvent, such as hexane (2000 ml) was 
added slowly to produce microcapsules, which were isolated by filtration, and dried, to give a drug/ 
pcrymer mixture wnich even in rhis microcapsule or microencapsulated form gives sustained release over 
a period of several days. 

The poiyfethylere glycol methyl ether) used in the above process was replaced by other derivatives of 
pol (ethylene glycol) to prepare similar block copolymers, and suitable examples are the monocetyl ethers 
(cato macrogols) and stearate esters. 


Cairn* 
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1. A pharmaceutical composition comprising a pharmacologically useful polypeptide and a 
pharmaceuticaliy or veterinarily acceptable, amphipathic, no n -cross-Jinked linear, branched or graft block 
copolymer, which has a minimum weight average molecular weight of 5.000, in which the hydrophobic 
component is biodegradable or hydroiytically unstable under normal physiological conditions, and the 
hydrophilic component may or may not be biodegradable, the composition being capable of absorbing 
water to form a hydrogel when placed in water or an aqueous physiological-type environment in an animal 
body, but excluding such compositions in which the hydrophobic component is derivable from at least one 
cydic (thiol ether. 

2. A composition as claimed in daim 1 wherein the pharmacologically useful polypeptide is selected 
from oxytocin, vasopressin, adrenocorticotropic hormone, epidermal growth factor, prolactin, fuliberin or 
luteinizing hormone releasing hormone, growth hormone, growth hormone releasing factor, insulin, 
somatostatin, glucagon, interferon, gastrin, tetragastrin, pentagastrin, urogastrone, secretin, calcitonin, 
enkephalins, endorphins, angiotensins, renin, bradykinin, bacitracins, polymyxins, colistins, tyrocidin, 
gramiddines. and synthetic analogues, modifications and pharmacologically active fragments thereof, 
monodonal antibodies and soluble vaccines. p$ 

3. A composition as claimed in daim 1 wherein the poly-peptide is LGlu-His-Trp-Ser-Tyr-D-SeriO-t5u)- 
Leu-Arg-?ro-Azg!y-NH 2 . 

4. A composition as ciaimed in daim 1, 2 or 3 wherein the pharmaceuticaliy or veterinarily acceptable 
amphipathic copolymer is a linear block copolymer of the formula A^IBA),, or B^AB),, wherein m is 0 or 1 , n 
is an integer, A is a pharmaceuticaliy or veterinarily acceptable hydrophobic polymer and B is a pharma- 
ceuticaliy or veterinarily acceptable hydrophilic polymer, or the amphipathic copolymer is a graft or 
branched block copolymer of the formula AB* or BA,, wherein A, B and n have the meanings stated above 
and wherein respectively either A or B is a backbone polymer with n units of a monomer or polymer B or A 
respectively grafted onto it. 

5. A composition claimed in daim 4 wherein the pharmaceuticaliy or veterinarily acceptable 
hydrophobic f^BfijCS^ DL-lactic acids), ppiy(D-. L- and O Uactides ), 
polygiycolic acid, aoTvq' Yr^ 1 ^*' nniv-g^nrnig^nna poly(3-hydroxybutyric acid), non-therapeutic 
hydrophobic polypeptides, -~»^~*^»« mm formula: — 
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wherein R is a hydrocarbon radical and n has the meaning stated above, nolvca^bonates or pdvorthc^s«rs^ 
of the formula: — 
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wherein R and n hav th meaning stated above, and copolym rs of the formula: — 
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wherein R and n have the meanings stated above, and copolymers derived from two or more monomers 
from which trie abo>a polymers are derived; and the pharmaceutical or vetennaniy acceptable 
hvdroohilk: .poivmeCSp is selected from polyvinyl alcohol, polyvinylpyrrolidone, polyethylene oxide, 
polyethylene giycoi/^ryacrylamide. poiymethacryl amide, dextran, alginic add, sodium alginate, and 
gelatine, copolymers of two or more of the monomers from which the above polymers are derived, and 
polyoxyethylene/polyoxypropylene block copolymers. 

6 A pharmacautically or veterinarily acceptable amphipathic. no n-cross-J inked linear, branched or 
graft block copolymer, which has a minimum weight average molecular weight of 5.000, in which the 
hydrophobic component is biode grabble or hydrolytically unstable under normal physiological 
conditions, and the hydrophilic component may or may not be biodegradable, the copolymer being 
capable of absorbing water to form a hydrogel when placed in water or an aqueous physiological-type 

environment in an animal body. . „ ... 

7 A copolymer as claimed in claim 6 wherein the pharmacautically or vetennaniy acceptable 
amphipathic copolymer is a linear block copolymer of the formula A m (BA) (i or 3 JAB) B wherein m is 0 or 1. n 
is an integer. A is a pharmacautically orveterinarily acceptable hydrophobic polymer and 8 is a pharma- 
cautically or veterinarily acceptable hydrophilic polymer, or the amphipathic copolymer is a gran or 
branched block copolymer of the formula AB n or 8A„ wherein A. B and n have the meanings stated above 
and wherein respectively either A or Bis a backbone polymer with n units of a monomer or polymer B or A 

respectively grafted onto it. ..... •» ^ Ul „ 

Ta copolymer as claimed in daim 7 wherein the pharmacautically or vetennaniy acceptable 
hydrophobic polymer A is selected from poly(D-, L- and DUactic acids), poly(D-, L- and DUacndes), 
polyglycolic add, polyglycolide, poly-e-caprolactone, poly<3-hydroxybutync aad), non-therapeutic 
hydrophobic polypeptides, polyacstals of the formula:— 
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wherein R is a hydrocarbon radical. 
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represents two alkyl radicals or a cyd 
the formula: — 


oalkyi ring, and n is an integer, polycarbonates or polyorthoesters of 


so 
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wherein R and n have th meanings stated above and th 
linking group, and copolymers of the formula: 


arcuate don d lin represents a hydrocarbon 
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Xm " 9 mean,n 9 s above - and copolymers derived from two or more monomers 

S e ™SJS a 300 ? P !L Y r ef3 a ? derive<3: and thS P na ""aceuticall y or vatarinarily acceptable hydro- 
Slvl. ,' S Sa ^ ec:e<1 1 frcfT, ? 0, ^'"y' alcohol, polyvinylpyrrolidone, po.yethylene oxide, polyethylene 

«3r£rT^ * P° i V methacf Y a,amid8 ' alginic acid, sodium alginate, and gelatin.^ 

kmTJZZ ° f ?° r8 ^ f monomere from which '"e above polymers are derived, and pclyoxy. 
etnylene/poiyoxypropylene blccx copolyers. ^ ' ' 

mnnomJrr 853 i*"" mamjfacture of 3 copolymer as claimed in claim 7 which comprises co polymerising 

Slyaddftioa " m ° n ° m8r °' P °' Vm8r 8 * 9raft c °P ol * merisa «°". Polyconoensa'on or 

«,mU'.mH Pha IT iaCaiJti ^ 1 ° r vetsri r afV composition comprising a non-peptide. pharmacologically active 
compound and a copolymer as claimed in claim 6. «y»-»iy "kivb 

Pstentansoruche 

1. Pharmazeutische Zusammensetzung, enthaltend ein pharmakologisch nutzfiches Polypeptid und ein 
P ^ a ,1Uf Z l Ut,SCt, ,° def :ierarzneilici > ^'assiges. amphiparhisches. nichtvernetztes lineares. verzweigtes cder 
Pfropblocicopolymer. welches ein kleinstes Gewichtsmittel des Molekulargewichts von 5C00 auLeist in 
weicnem die hydrophobe Komponente unter normalen physiologischen Bedingungen biologisch 
abbaubar oder hydrolynsch unstabil ist. und in welchem die hydroph.le Komponente biologisch abbaubar 
sein kann oder auch nicht. wcbei die Zusammensetzung fahig ist. Wasser unter Bildung eines Hydroqels zu 
aosorbieren. wenn sie in Wasser oder eine waSrige Umgebung physiologischer Art in einem Tierkdraer 
angeordnet wird. wobei jedoch solche Zusammensetzungen ausgeschlossen sind. bei denen die 
nyaropnobe Komponente sich von mindestens einem cydischen (Thio)-ether ableitet 

2. Zusammensetzung nach Anspruch T. bei welcher das pharmatalogrsch nutzliche Polypeptid 
ausgewahlt ist aus Oxytcdn, Vasopressin, adrenocorticotrophem Hormon, epidermischem Wachstums- 
rawor. Prolactin. Luliberin oder Luteinisierungshormon freisetzendem Hormon. Wachstumshcrmon 
wachstumshorrnon freisetzendem Faktor. Insulin. Somatostatin, Glucagon. Interferon Gastrin' 
Tetragasmn, Pentagastrin. Urogastron. Secretin, Calcitonin, Enkephalin. Endorphinen. Angiotensinen' 
rien.r. Bradykinm. Bactracinen, Polymyxinen. Colistinen. Tyrocidin. Gramicidinen und synthetischen 

f' ^- S ?"L Od,f5kationen und Pnannakolcgisch aktiven Fragmenten davor, monoclonalen Antikoroern 
und loslichen Vaccinen. 

-r 1' Jy^mcnenseaung nach Anspruch l.bei welcher das Polypeptid das-folgende ist: Ceiu-His-TrD-Ser- 
Tyr-0-Ser(0-tBu)-Lau-Arg-?ro-Azgly-NH t . 

4. Zusammensetzung nach Anspruch 7, 2 oder 3. bei welcher das pharmazeutisch oder rierarzneilich 
zulassige amphipathische Copolymer ein lineares Blockcopolymer der Formel AJBA), oder 8 (AB) ist 
wonn m fur 0 oder 1 stem, n fur eine Ganzzahl steht. A fur ein pharmazeutisch oder tierarzneiiich zlilassiges' 
hydrophobes Polymer staht und 3 fur ein pharmazeutisch oder tierarzneiiich zulassiges hydrophiles 
Polymer stem, oder worin das amphipathische Copolymer ein Pfropf- oder verzweigtes Copolymer der 
formel AB, oder 3A„ ist. worin A. B und n die oben angegebenen 8edeutungen besitzen und worin 
entweder A oder 3 ein Gerustcolymer ist. auf das n Einheiten eines Monomers oder Polvmers B bzw A 
aufgepfropft sind. 1 

5. Zusammensetzung nach Anspruch 4, in welcher das pharmazeutisch oder tierarzneiiich zulassige 
hydrophobe Polymer A ausgewahlt ist aus Poly(D-, L- und OL-milchsauren). Poly(D-. L- und DL-lactiden) 
Polyglycolsaure. Polyglycolid. Poly-e-caprolacton. Poly(3-hydroxybuttersaure). nichttherapeuti'schen 
hydrophoben Polypeptides Poiyacetalen der Formel 
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worin R fur *in Kc^leowasserstorfradikal steht und n die oben argegebene Bedeutung besitzx. 
Pcrycarbcnaten Oder Poryortnoestem der Forme! 


worin R und n die oben angegebenen Bedeutungen besitzen. und Copolymeren der Formel 



worin R und n die oben angegebenen Bedeutungen besitzen, und Copolymeren, die sich von zwei Oder 
mehr Moncmeren ableiten, von denen die obigen Poiymere sich ableiten; und das pharmazeutisch oder 
tierarzneiiich zulassige hydrophiie Polymer B ausgewahlt ist aus Poiyvinyiaikohol, Polyvinyl pyrrolidon, 
Poiyethylenoxid, Polyethyiengiycol, Polyacrylamid, Polymath acrylamid, Dextran, Alginsaure, Natrium- 
alginat und Gelatine, Copolymeren aus zwei oder mehr der Monomeren, von denen sich die obigen 
Poiymere ableiten, und Polyoxyethylen/Polyoxypropylen-aiockcopolymeren. 

6. Pharmazeutisch oder tierarzneiiich zulassige* amphipathisches, nicht-vernetztes lineares, 
verzweigtes oder Pfropfblodcco polymer, welches ein kieinstes Gewichtsmittel des Molekulargewichts von 
5000 aufweist, worin die hydrophobe Komponente unter normal physiologischen Bedingungen biologisch 
abbaubar oder hydrolytisch unstabil ist, und die hydrophiie Komponente biologisch abbaubar oder auch 
nicht sein kann, wobei das Copolymer fahig ist, Wasser unter Bildung eines Hydrogels zu absorbieren, 
wenn es in Wasser oder einer wafirigen Umgebung physiologischer Art in einem Tierkorper angeordnet 

7. Copolymer nach Anspruch 6, bei weichem das pharmazeutisch oder tierarzneiiich zulassige 
amphipathische Copolymer ein lineares Blockpoiymer der Formel A m !BA)„ oder 3 m (A8) n ist. worin m fur 0 
oder 1 steht, n fur eine Ganzzahl steht, A fur ein pharmazeutisch oder tierarzneiiich zulassiges hydrophobes 
Polymer steht und B fur ein pharmazeutisch oder tierarzneiiich zulassiges hydrophiles Polymer steht. oder 
das amphipathische Copolymer ein Pfropf- oder verzweigtes BlocJccopolymer der Formel A8 n oder BA^ ist, 
worirTA, B und n die oben angegebenen Bedeutungen besitzen und worin entweder A oder 8 ein 
Gerustpolymer ist, auf das n Einheiten eines Monomers oder Polymers 3 bzw. A aufgepfropft sind. 

8. Copolymer nach Ansprucn 7, bei weichem das pharmazeutisch oder tierarzneiiich zulassige 
hydrophobe Polymer A ausgewahlt ist aus PolytO-, L- und DL-miichsauren), PoiytD-, L- und OUactiden), 
PolygtycoisaurB, Polygiycciid, Poly-c-caprolactcn, PoiyO-hydroxybuttersaure), nicht-therapeutischen 
hydraphoben PcHy p ep ri den, Polyacatalen der Formed 
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worin R fur ein Kohlenwasserstorfradifcal. steht und 
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fur zwei AlVyiradiicaie oder einen CycIoalJcylring stent, und n fur eine Ganzzahl stent, Palycarbonaten oqer 
Polyorthoestem der Formal 



worin R und n die cben angegebenen Beceutungen besitzen und die gekrummte gestricheite Linie fur eine 
Kohienwasserstoffbrucicengruppe stent, und Copolymeren der Formel 
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worin R und n die oben angegebenen Sedeutungen besitzen, und Copolymeren, die sich vcn rwei oder 
mehr Monomeren ableiten, von denen die obigen Polymeren sich ableiten; und das pharmazeutisch oder 
tierarzneiiich zuiassige hydrophile Polymer B ausgewahit ist aus PolyvinylalJcohcl, Polyvinylpyrrolidone 
Polyethylenoxid, Polyethylenglycol, Poryacrylamid, Polymethacrylamid, Dextran, Aiginsaure, Natrium- 
aiginat und Gelatine und Copolymeren aus zwei oder mehr der obigen Monomeren, von denen sich die 
obigen Polymers ableiten, und Po Iyoxyetny I en/Poly oxyp ropy len-8iodcco poly meren. 

9. Verfahren zur Herstellung eines Copolymeren nach Anspruch 7, bei welchem ein Polymer A und ein 
Monomer oder Polymer S durch Pfropfcopoiymerisation, Poiyicondensation oder Polyaddition 
copolymerisiert werden. 

10. Pharrnazeutische oder tierarzneiiiche Zusammensetzung, welche eine nicht pepddische, pharma- 
kologisch akn've Verbindung und ein Copolymer nach Anspruch 6 enthalt. 


Revendications 


1. Composition pharmaceutique comprenant un polypeptide utile du point devue pharmacologique et 
4Q un copoiymere non reticule, lineaire, rami fie ou sequence greffe, amphipathique, acceptable du point de 

• vue pharmaceutique ou veterinaire, qui possede une moyenne minimale en poids du poids moleculaire 
egale 3 5000, composition dans laquelie ie constituant hydrophobe est biodegradable ou instable a 
I' hydro lyse dans des conditions physioiogiques norma I es, et le constituant hydrophile peut etre ou non 
biodegradable, la composition etant capable d'absorber de I'eau pour former un hydrogeJ lorsqu'eile est 
pla ca a dans de i'eau ou un environnement aqueux de type physiologique- present dans le corps d'un 
animal, mais en exciuant de telle* compositions dans leaquelles le constituant hydrophobe peut etre 
obtenu a partir d'au moins un {thio)-ether cyciique, 

2. Composition suivant la revendication 1, dans laquelie le polypeptide utile du point de vue 
pharmacologique est choisi entre I'ocytocine, la vasopressins. I'hormone adrenocorticotrophique, le 

50 facteur de croissance epidermique. la prolactine. la luliberine ou I'hormone de liberation de i'hormone 
Juteinisante, J'hormone de croissance, le facteur de liberation de I'hormone de croissance, I'insuline, la 
somatostatine, le glucagon, (Interferon, la gastrine, la tetragastrine, la pentagastrine. I'urogastrone. la 
secretine, la calcitonine, des enkephalines, des endorphines, des angiotensines, la renin e, ia bradyta'nine, 
des bacitracines, des polymyxines, des colistines, la tyrocidine, des gramicidines, et leurs substances 

55 synthetiques analogues, leurs variantes et leurs fragments pharmacologiquement actifs, des anticorps 
monoclonaux et des vaccins solubles. » 

3. Composition suivant la revendication 1, dans laquelie le polypeptide est L£lu-His-Trp-Ser-Tyr-0- 
Ser(0-t8u)-leu-Arg-?ro-Azgly-NH 2 . 

4. Composition suivant la revendication T, 2 ou 3, dans laquelie le cooolymere amphipathique 
so acceptable du point d vue pharmaceutiqu ou veterinaire, est un copolymer sequenc ' lineaire reponoant 

a la f rmul AJ3A),, ou 3^{A3U dans laquelie m a la valeur 0 ou 1, h est un ncmore eniier, A est un 
polymere hydrophobe acceptabl du point de vue pharmaceutique ou veterinaire et 8 est un polymere 
hydrophile acceptable du point de vue pharmac utique ou veterinaire, ou bien le copolymer 
amphipathique est un copolym're grerf* ou sequence ramifi' repondant a la formule AS, ou BA„ dans 
65 laquell A, 8 et n repondent aux definitions p recite s et dans laquelie. respectivement, A ou bien 8 est un 
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PC-ytn^ue Pcn^ r^ectivement „ mot*, d'un monomre ou polymer a ou A pa 
PO.'« r. polymere hydrophobe A ac^ptab, * 

repondant a fa formula: oepourvus d actmre therapeutique, des poryacatals 
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■» dans laquelle R at n repondent aux definitions 


predtees. at des copolymeres repondant a la formule: 
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dans laqueHeRetnrapondem aux definitions preatees etdMeoooi um i,oo^- ■ • -. 
monomeres. desquels derivent les por/meres prSTVto S^KS ^"T deuX 0U p,U3 de deu * 
vue pharmaceutique ou v*tWnair«^?dS£3Sr!l^r P ? V ™ ? h V d '°P h ''« 8 acceptable du point de 
da polyethylene 'un P^len^ ■*«*• 
alginique. ('alginate de sodium eTTa^atine^ SS^t ' e dextrane ' '' adde 

monomeres desqueis derivent les ocivm*r« onsJS. con , stltu 1 es de d «« °" P'us de deux des 

polyoxypropylene PClvmeres preotas. et das copolymeres sequences polyoxyethvlene/ 

6. Copolymere non reticule lineaire. ramiffe ou sequence areffa smnhin,*;.,,. , . ., J 

de vue pharmaceutique ou veterinaire aui nossada 9 •' am P n, P atn, q"«. acceptable du point 

egale a 5000. dans J^^SS^^SS^^ ZSEZZST*! " l?** 'V* 0 ** ™^>"> 
conditions physiologies normales et le constant ZJ* 8 ° U mstab,a par "V^toe dans des 
cooolymere'etant "ab£^ biodegradable, le 

un environnement aqueux de type physio.ogiq'ue ^XSfi^^ZZg"* * ' -§U °° 

7. Copolymere suivant la revendication 6. dans leouei i» <»nn«K.«l animal. 

point de vue pharmaceutique ou veterinaire est un M^JL f P V mer9 ™P"«pathique acceptable du 
AJBA*. ou B,,A8). dans'.aque.le T I eur 0 ou H ^LT1S^? Ww ■ rt T tan, * h '? m ^* 
hydrophobe acceptable du point de vue pharmaceutique ou JSrtiSL^ ? JS'^ ""k^T 
acceptable du point de vue pharmaceutique ou v terinaire fl u hLn fi ? P° ,vmere "ydrophil 

copolymere sequence, greffe ou ramifT. repTdan ^ 

repondent aux definitions predtees et dans lequel. r soeUemem 1 ou a ii" * f 0 " 8 " A • " 
ponant respectivement n motifs d'un monomer ou po lSr 8 o u A flx ? Z T T**™ f >0, * meru * ue 

8. Copolymer suivant la revendication 7. dans ^Mlio^f^Z 9 ?'? 9 ' M ■ 

d vu pharmaceutique ou veterinaire est choisi entre des pol?5a?des STSS^'** 1 ??' , T 
L- et OUactides). racide po,yg,yco,ique. un po.yglycolid *. Kte^^^^ 
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butyrique). des polypeptides hydroph bes depourvus d'acrivite therapeutiqu , des polyacstals repondant 
a la formula: 


■RO 



J n 
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dans Iaquelle R est un radical hydrocarbone. 


x 
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represente deux radicaux alkyle ou un noyau cydoalkyle, et n est un nombre entier, des polycarbonates ou 
des polyorthoesters repondant a la formula: 
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dans Iaquelle R et n repondant aux definitions predtees et la ligne arquee en pointilles represents un 
groupe hydrocarbone da jonction, et des copolymeres repondant a la formula: 
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darts* laqueJle R et n repondant aux definitions predtees. et das copolymeres- d eii ve s de> deux ou plus de 
deux monomer as desqueJs derivent les potymeres p recites: et le poryrrrere hydrophile B acceptable du 
point da vue pharmacautique ou veterinaire est choisi emre I'aicool polyvinyltque, la poryvinylpyrnjiidone, 
I'oxyde de polyethylene, un polyetrrylene-gtycol. un polyacrylamide, un poiymethacrylarnide. le dextrane, 
i'adde alginique. I'alginate de sodium et la gelatine, des copolymeres constitues de deux ou plus de deux 
des monomeres desquels derivent les polymeres precites. et des copolymeres sequences polyoxy- 
ethyleno/polyoxypropylene. 

9. Precede de production d'un copolymere suivant fa revendication 7, qui consiste a copolymeriser un 
monomere ou polymers A et un monomere ou poiymere 8 par copolymerisation par greffage, polyconden- 
sation ou polyaddition. 

10. Composition pharmaceutique ou veterinaire comprenant un compose non peptidique doue 
d'activite* pharmacologique et un copolymere suivant la revendication 6. 


so 
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